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1 PURPOSE

This procedure describes the administrative and operations steps used at the Rocky Flats
Environmental Technologt Site for chemical cleaning operations for the Operable Unit 2
surface water Field Treatability Umt (FTU) mucrofiltration membrane filtration section The
Operating mstructions include detatled descriptions and mstructions for safe chemical cleaning

operations
SCOPE

This procedure apphes to Environmental Restoration Program Dhvision (ERPD) Operations
Support and subcontractor personnel.

This procedure addresses the following topics

. Automatic cleaning of mucrofiltration membrane filtration section
e Manual cleaning of microfiltration membrane filtration soction

. Disposal of cleaning solutions

. Plugged modules

OVERVIEW

This procedure rmplements the requirements for chemical cleaning of the miceofiltration
membranes i the FTU treatment facility at the Operable Unit 2 This proceddre was
established to ensure that the chemical cleaning of the microfiltration metnbtapes m the FTU
treatment system 18 accomplished 1n a uniform and safe manner

Themmﬁi&mmmmbmesys&muhcmdmmmmﬁemm
fuﬂnycmmdasuﬁmwmrwmmdwmgmmtsysm
a microfiltration system and a Grantlar Actvated Carbon {GAC) system. The FTU treatment
system 1s contained in three tratlers (T900A, T900B,.aiid T900C) and 1s desigged to process 60
gpm of contamnated surface water

The mucrofiltration system mcludes an integral cleamngnntfaﬁlmm cleamng The
ckmmgmtmmmﬁacbmmhnhwwﬂmmmmmﬁm
protective devices to ensure that the pump 15 operated properly A Programmable Logic
Controller (PLC) and pipmng with automatically-operated valves integrates thé:cleamng umit m
plmmmmemmbrmmcmﬁmsymmwpafmmmmménmefﬁcm
and safe manner

Periodic cleaning of the microfiltration membrane filtration section 15 part of pormal operating
practice. Routine chemical cleamng to increase filtration flow rate 18 part of thé FTU treatment
system's operating schedule The cleaning cycle vanes, dependinig upon precipitation and the
quality of the surface water influent to the system. Cleaning may also be required following an
operational upset or madvertent excursions from the normal operating conditiéns
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4 RESPONSIBILITIES

41 Operator

43

61

Operates and monitors the FTU system equipment
Reports abnormal conditions occurrences and incidents to the Shift Foreman

Ensures that visitors comply with the Rocky Flats Plant Operable Unit 2 Field Treatability Unit
Health and Safety Plan (HASP)

Completes the required logs and forms

Responsible Manager

Ensures that all personnel, including subcontractors, are trained and qualified to perform the
duties, task, and responsibilities described 1n this procedure

Ensures that all core and ERPD-specific training has been completed and documented, and that
copies of all documentation have been forwarded to the ERPD tramning files

Shuft Foreman

Responds to and reports all spills in accordance with Hazardous Waste Requirements Manual
Section 4 0 1-C49-8WRM-04 Release Response and Reporting

LIMITATIONS AND PRECAUTIONS

. Operators shall be trained in the safe handling of all reagents used during chemical
cleaning operations of the microfiltration system

. All operators shall receive training on the requirements of the HASP

PREREQUISITES

Eield Preparation

Project Manager

[1] Conduct a pre-shift safety briefing 1n accordance with the requirements of the HASP
covering chemical cleaning operations prior to the chemical cleaning of the
mucrofiltration membranes

Operator

[1] Ensure that the level in the Equalization Tank 1s at the low limat before the cleaning of
mucrofiltrahon membranes
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6.1 Field Preparation (continued) ~F T

Operator (continued)

{2] Ensure that the FTU system 1s shut down i accordance with 4-I59-ENV-OPS-FO .41,
System Normat Operations Operable Unit 2, Field Treatabality Unt.

[3] Ensure that the level i the concentration tank TK-8 15 & the jow hnut. Tlus provides
sufficient tank capacity to accept the concentrate displaced from the modules prior tp
cleamng .

[4] Ensure that the tieamng tanks contam the appropnate cleaning solution(s) m accordanee _
with 4-163-ENV-OPS-PO.45, Chetucal Handling éind Mixing Operstipns Operable Unsit
2, Field Treatability Unit. c -
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7 INSTRUCTIONS

71 Automatic Cleaming

NOTE 1

NOTE 2

Operator

Placing the control switch for a valve or pump in HAND will illuminate the control
switch indicating the valve 1s open or the pump is running

Placing the control switch for a valve or pump in AUTO may or may not illuminate
the control switch and cause the valve or pump to operate depending on control

logic

[1] Venfy that all appropnate prerequisite actions in Section 6 Prerequisites have been
completed and record in the OU2 Operations Log Book

[2] Don the appropnate Personal Protective Equipment (PPE) as required in the HASP

[31 To prepare for AUTO CLEAN perform the following

[A]

[B]

NOTE

€]

(D]

-

Venfy all pump control switches are in OFF

Venfy the following manual valves are CLOSED

. V-2
. V-3
. V-4
. V-5
. V-6
. V-7
. V-29

Rinse water that has a high or low pH may need to be transferred to Reaction Tank
TK I or TK-2 during process operations to avoid pH fluctuations in the Reaction
Tank due to residual cleaning solutions in the ninse water Transfer is described in

Step [8][L]

IF Step [8][L] 1s going to be performed during automatic cleaning operations,
THEN perform one of the following

{a] IF transfernng to TK-1,
THEN open V-101

[b] IF transferring to TK-2
THEN open V-102

Place the Filtrate Transfer Pump TP-11-1 control switch in AUTO
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71 Automatic Cleaning (continued)
Operator (continued)
[E] Venfy tank TK-11 contains at least 56 6 1n of water The Programmable Logic

[G]

NOTE1

Controller (PLC) will not let the system enter AUTO CLEAN unless TK-11
contains this miaimum amount of water

Ensure the pH mn TK-111s60t090su

Venfy the following system automatic valves are m AUTO
. AV-8

. AV-9

. AV-11
i AV-12
. AV-13
. AV-14
. AV-15
. AV-16
. AV-17
. AV-18
. AV-19
. AV-30
. AV-35

Venfy Cleaning Pump CP-1 discharge valve V-10 1s OPEN

Place the CLEANING PUMP CP-1 control switch m AUTO

At any nime during the automatic cleaning process, a cycle can be temporarily
paused by actuanng the yellow cleaming cycle hold switch. Ifthe red cleaning
cycle stop button is depressed, the cleaning cycle is canceled and to reininate a
cleaning cycle will require restarting from the beginning of these instructions It
should be noted thas specific functions of the tleasiing cycle (for example, solids
Slush, chemical cleaning, water flush) may be accessed by depressing the green
CLEANING CYCLE START/STEP pushbutton while the cleaning cycle 1s paused.
Disrupung the automatic cleaning process ts not recommended far routine use
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71 Automatic Cleaning (continued)
Operator (continued)
NOTE 2 During cleaning there are 5 alarm conditions which will place the cycle in a

{4] Log each chemical cleaning cycle on the OU2 Cleaning Log Sheet (See Appendix 1 for

HOLD condition Any other alarm conditions will sound as in normal operation

but will not affect the cleaning cycle

*  Low seal water pressure (if CP 1 1s running)

e Concentration TK 8 high level alarm

e Cleaming TK-9 high level alarm

e Cleaning TK 10 high level alarm.

e Neutralization Tank TK 11 level less than 56 inches

Sample )

[S] Pushthe CLEANING CYCLE START/STEP pushbutton to imitiate an automatic
cleanmg cycle

-

[6] Observe the following STEP 1 SOLIDS FLUSH (Solids back to TK-8) automatic actions
occur in sequence

[A]

(B}

[
(D]

(E]

[G]

AV-19 closes

The following valves open (3-sec time delay for valve actuation All other
automated valves are closed )

. AV-8

. AV-13
. AV-18
. AV-30

Cleaning Pump CP-1 starts and flushes water from TK-10 back to TK-8

WHEN TK-10 reaches low level
THEN Cleaning Pump CP-1 stops

AV-13 closes
A 30 min time delay occurs for drain back to TK-10

AV-18 and AV-30 close (3-sec time delay for valve actuation)

P e
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71 Automatic Cleaning (contiaued)
Operator (continued)
NOTE Upon entering the cleaning cycle Transfer Pump TP-11-1 is shut off automaucaliy

[7]  Observe the followmng STEP 2 CHEMICAL CLEAN (Recirculation to TK+9) automatic - “

by the PLC and controlled by the level controls in TK-9, TK-10, TK-11,

actions

(A

(B]
[
(D]
(E]

The following valves open (3-sec tume delay for valve actuation).
. AV-9

e«  AV-12
e AV-15 N
e AV-16 7

Cleaning Pump CP-1 starts and recirculates cleamng solution for 14 min

Cleanipg Pump CP-1 stops
k‘}
AV-12 closes.
A 2 to 30 mm. time delay occurs for dram back to TK-9.

AV-15 and AV-16 close (3-sec time delay for valve actuation)

LS
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71 Automatic Cleaning (continued)
Operator (continued)
WARNING

A thorough recirculation (at least 3 min ) during the WATER FLUSH cycle 1s required if sodium
hypochloride was used as a cleaning agent Mixing acid and sodium hypochlorite can result in the
formation of toxic chlorine gas

WARNING

Inhalation of chlorine gas can be fatal

- CAUTION

A thorough recirculation (at least 3 mmn ) during the WATER FLUSH cycle 1s required if bleach
was used as a cleaning agent. Bleach may precipitate any dissolved metal within the membranes

and cause plugging

[8] Observe the following STEP 3 WATER FLUSH (recirculation to TK-10) automatic
actions

[A]

(B]

[C]

(D]

(E]

The following valves open
. AV-14
. AV-17

Filtrate Transfer Pump TP-11-1 starts and pumps water from TK-11 until TK-10
reaches full level (TP-11-1 control switch must be in the AUTO position )

WHEN TK-10 reaches full level
THEN the Filtrate Transfer Pump TP-11-1 stops

AV-14 closes
The following valves open (3-sec time delay for valve actuation)
. AV-13
. AV-18

Cleaning Pump CP-1 starts and recirculates flush water from and to TK-10 for 3
min
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71 Automatic Cleaning {continued) s .
Operator (continued) *
[G] Cleaning Pamp CP-1 £40ps
rea m s

s

(H] AV-13closes

M A30mn ume delay occurs for dran back to TK-10. - .

[ AV-8closes
[K] AV-11 and AV-13 open (3-sec ume delay for valve actuation)

(L] Cleaning Pump CP-1 starts and pumps rinse water to reaction TK-1 or TK-2 ustil
low level js reached n TK-10 This step may be accomplished as needed or the
cycle may be amterrupted at this point by depressing the CYCLE STOP push
button

ke

[M] The fojlowing vaives‘cbse (3-sec time delay for valve actuation)

. AV

. AV-11

. AV-13 s
. AV-17

. AV-18 *

[9] Adjust the pH m TK-8 to the expected operating range of 9.0 to 10.5 su by the manual
addition of hime.

NOTE At the end of the cleaning cycle all automated valves close wath the excepnion
of AV-19 which is open during normal operation.

[10] Record all acivaties 1n the OU2 Operations Log Book. -
72 Mannal Cleaning -

NOTE 1 Placing the control switch for a valve or pump mn HAND will illumitnate the control
switch, indicating the valve is open or the pump 1s running

NOTE 2 Placing the control switch for a valve or pump in AUTO may or may not illuminate
the consrol switch and cause the valve or pump to operate depending on control
logic

Operator
[1] Venfy that all appropriate prerequisite actions m.Section 6, Prerequisites have been
completed and record m the OU2 Operations Log Book.
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72 Manual Cleanming (continued)

Operator (continued)

{21 Don the appropniate Personal Protective Equupment (PPE) as required in the HASP
[3] Perform the following to prepare for manual cleaning
[A] Venfy all pump control switches are in OFF

[B] Venfy the following manual valves are CLOSED

.« V2
.« V3
.« V4
.« V5
.« V6
.« V7
. V29

[C] Venfytank TK-11 contains at least 56 6 in of water

[D] Ensure the pH1in TK-1115s60to 9 0 su
[E] Venfy the PROCESS PUMP PP-8-1 control switch 1s in OFF

[F1 Venfy the following system automatic valves are in OFF

. AV-8

. AV-9

. AV-11
. AV-12
. AV-13
. AV-14
. AV-15
. AV-16
. AV-17
. AV-18
. AV-19
. AV-30
. AV-35

[G] Venfy the Cleaning Pump CP-1 discharge valve V-10 1s OPEN

[H] Venfy the CLEANING PUMP CP-1 control switch 1s in OFF

by
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72 Manual Cleaning (continued)

Operator (continued)

NOTE During cleaning there are 5 alarm conditions for which cleaning steps should be
placed on hold until the abnormal condition is rectified. Any other alarm
conditions will sound as in normal operanon but will not affect the cleaming
*  Low seal water pressure (if CP-1 1s runming)

*  Concentration TK-8 lugh level alarm.

»  Cleaming TK-9 high level alarm.

e Cleamng TK-10 high level alarm. -
Neutrglization Tank TK-11 level less than 56 inches

[4] Log each chemical cleanmng cycle on the OU2 Cleaning Log Sheet.

(51 Perform the following STEP 1 SOLIDS FLUSH (Sohd back to TK-8) manual actions in
sequence at the contro} panel in T900A

[A] Place the control switch for the following valves in HAND

. AV-8

. AV-13
i AV-18
. AV-30

[B] Place the CLEANING PUMP CP-1 control switch in HAND and Bush back to
TK-8

[C] WHEN TK-10 reaches low level,
THEN place the CLEANING PUMP CP-1 wolwmhmOFF

[D] Place the AV-13 control switch in OFF
[E] Allow dramn back to TK-10 for 30 mun

[F] Place the control switch for the following valves m OFF
« AV-18
s  AV-30

[6) Perform the followmg STEP 2 CHEMICAL CLEAN (Recirculation to TK-9) manual
actions i sequence at the control panel m T900A

[A] Place the control switch for the following valves n HAND

. AV-9

e AV-12
. AV-15
s  AV-16

- - -
1 n
. o et e L
i, ARSI R, e

#,
LR
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72 Manual Cleanming (continued)

Operator (continued)

[B] Place the CLEANING PUMP CP-1 control switch n HAND

[C] Recirculate cleaning solution for at least 14 minutes

NOTE The cleaning period can be extended, depending on the degree of fouling
[D] After 14 min place the CLEANING PUMP CP-1 control switch in OFF

[E] Place the AV-12 control switch in OFF

[F1 Allow drain back to TK-9 for 2 to 30 minutes

[G] Place the control switch for the following valves in OFF

. AV-15
. AV-16

WARNING

A thorough recirculation (at least 3 min ) during the WATER FLUSH cycle is required if sodium
hypochlonde was used as a cleaming agent. Mixing acid and sodium hypochlonite can result in the
formation of toxic chlorine gas

WARNING

Inhalation of chlorine gas can be fatal

CAUTION

A thorough recirculation (at least 3 min ) during the WATER FLUSH cycle 1s required if bleach
was used as a cleaning agent. Bleach may precipitate any dissolved metal within the membranes

and cause plugging

[71 Perform the following STEP 3 WATER FLUSH (Recirculation to TK-10) manual actions
1n sequence at the control panel in T900A

[A] Place the control switch for the following valves in HAND
. AV-14
. AV-17

£
I S S
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72 Manual Cleaning (continued) . | .
Operator (continued)
[B] Place the FILTRATE TRANSFER PUMP TP-11-1 control switch n HAND and
fill TK-10

[C1 WHEN TK-10 reaches full level,
THEN Place the FILTRATE TRANSFER PUMP TP-11-1 control switch m OFF

[D] Place the AV-14 control switch m OFF

[E] Place the control switch for the following valves to HAND

. AV-13
J AV-17
i AV-18

[F] Place the CLEANING PUMP CP-1 control switch mn HAND

-

[G] Recircylate cleamng solution for 3 mun.

[H] After 3 mm., place the CLEANING PUMP CP-1 control switch in:OFF

" ~
R

[} Place the AV-13 control switch in OFF
31 Allow 30 mn for flush water to dramn back to TR-10
[K] Place the AV-8 control switch n OFF .

[L] Place the control switch for the following valves in HAND:
. AV-11
. AV-13 ~

NOTE  Rinsewater.that hgs a hugh or low pH meay.need 1o be transférred to
Reaction Tank TK-1 or TK-2 during process operations to avord pH
Jluctuations in the Reaction Tank due to residual cleaning solutions in the
rinse water

(M] IF transfernng to TK-1,
THEN open V-101

[N] IF transfernng to TK-2,
THEN open V-102. .
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72 Manual Cleamng (continued)

Operator (continued)
[O] Place the CLEANING PUMP CP-1 control switch 1n HAND and pump rinse
water from TK-10 to reaction TK-1 or TK-2

This step may be accomplished as needed or the cycle may be interrupted at this
point

[Pl WHEN TK-10 reaches low level
THEN place the CLEANING PUMP CP-1 control switch in OFF

[Q] Place the control switch for the following valves in OFF

. AV-9

. AV-11
. AV-13
. AV-17
. AV-18

9] IF the ;)H in TK-8 1s NOT 1n the expected operating range of 90 to 10 5 su
THEN adjust the pH 1n TK-8 by the manual addition of Iime

NOTE At the end of the cleaning cycle all automatic valves should be in OFF with
the exception of AV 19 which 1s open during normal operation

{10] Venfy that the following system automatic valves are in OFF

. AV-8

. AV-9

. AV-11
. AV-12
. AV-13
. AV-14
. AV-15
. AV-16
. AV-17
. AV-18
. AV-19
. AV-30
. AV-35

[11] Place AV-10 m AUTO

[12] Record all activities in the OU2 Operations Log Book
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731  Transfer of Acid Cleaning Solution and Clean Water Rinne for Reuse

The cleaning solution 1 TK-9 and the solution in TK-10 areIransferred by the Operator to
Reaction Tank TK-1 OR TK-2 after use

Perform this step during processing operations to control pH fluctuations m TK-1 OR TK-2

NOTE 1  Placing the control switch for a valve or pump m HAND will dlluminate the control
switch, mdicating the valve is open or the pump s running

NOTE2 Placing the control switch for a valve or pump in AUTO may or may not illumunate
the control switch and cause the valve or pump to operate, depending on control

logic
[1] Venfy that all appropniate prerequisite actions in Section 6, Prerequusites have been
completed angl record on OU2 Operations Log Book.
21 Don the appropnate PPE as required in the HASP
(31 Venfy open V-10 .

[4] IF transfernng to TK-1,
THEN open V-101-

[5] IF transferrmg to TK-2,
THEN open V-102

[6] Venfy the SEAL FLUSH WATER PUMP TP-11-2 control switch 18 in AUTO
[71 Place the control switches for the following automatic valves m HAND-
{A] AV-11
[B] AV-12 if transfermng from TK-9
OR
[C] AV-131f transfernng from TK-10

[8] Place the CLEANING PUMP CP-1 confrol switch in HAND to pump solution to the ‘
reaction tank.
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731 Transfer of Acid Cleaming Solution and Clean Water Rinse for Reuse (continued)

Operator (continued)
[9] Avoud overfilling by monmitoring the level m the reaction tank being transferred to

[10] Monitor reaction tank pH if the system 1s operating and ensure the tank stays within the
operating range as specified in 4-I59-ENV OPS FO 41 System Normal Operations
Operable Umit 2, Field Treatability Unit

[11] WHEN TK-9 OR TK-10 reaches low level
THEN place the CLEANING PUMP CP-1 control switch in OFF

[12] IF the system i1s NOT operating
THEN place the SEAL FLUSH WATER PUMP TP-11-2 control switch in OFF

[13] Place the control switches for the following automatic valves in OFF
[A] AV-11
[B] AV—12.for TK-9 1f placed in HAND 1n Step [7][B]
OR
[C] AV-13 for TK-10 if placed in HAND 1n Step [7][C]
[14] Close or venify closed V-101 AND V-102
732 Transfer of Bleach Cleaming Solution and Clean Water Rinse for Reuse

NOTE 1 Placing the control switch for a valve or pump in HAND will illuminate the control
switch indicating the valve 1s open or the pump 1s running

Operator
{11 Don the appropnate PPE as required in the HASP

[2] Place electric drum pump 1n 12 1in opening at top of TK-9

[3] Venfy that the drum pump control switch 1s in OFF

[4] Plug the drum pump power cord into a 120V receptacle

[S] Attachalin polyethylene (poly) hose to the discharge of the drum pump

[6] Run the poly hose from the drum pump into a clean empty 55 gal poly drum
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732  Disposal of Bleack Cleaning Solution and Clean Water Rinse for Reuse (continued)

Operator (continued)

[71 Place the drum pump control switch in ON and pump contents from TK-9 mto the 55 gal

drum

[8] WHEN the 55 gal drum 1s full,
THEN place the drum pump control switch in OFF

9] Repeat Steps [6] through {8] until TK-9 1s EMPTY

[10] Fill a five gal plastic container with clean water for flushung the drum pump

[A]
. [B]
(&)
D]
(E]

Open V-99

Place the FILTRATE TRANSFER PUMP TP-1i-1 MMHAND
Open V-39 ’

Open the hose spigot at the outlet of V-39 and filt contamer

WHEN the contamer is full,
THEN

{a] Place the FILTRATE TRANSFER PUMP TP-11-1 control switch in OFF
[b] Close V-39 and hose spigot.

[c] CloseV-99

[11] Runse drum pump and hose

(Al
8]
[

D]

Place drum pump into the 5 gal nnse water container

Rinse extenior of drum pump suction tube

Run the poly hose from the drum pump mto one of the 55 gal poly drums that has

sufficient room to accept approxmmately 5 gal of flush water

Place the drum pump control sthchmONandpn@W@mtheS;al
contamer mto the 55 gal drum

WHEN the S gal container 1s empty,
THEN piace the control switch for the drum pump 1n OFF

R . T

o e
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732 Disposal of Bleach Cleaning Solution and Clean Water Rinse for Reuse (continued)

Operator (continued)
[12] Store the electric drum pump in T900B

[13] Ensure that the 55 gal poly drums containing the bleach solution are labled for reuse
[14] Store the 55 gal poly drums containing the bleach solution 1n a chemical storage connex

[15] Record all activities 1n the OU2 Operations Log Book

74 Plugged Modules

Operator
[1] Intiate a work order to have modules cleaned

[2] Record all activities in the OU2 Operations Log Book
8 RECORDS

Management of all records 1s consistent with 1-77000-RM-001, Records Management
Guidance for Records Sources

Project Manager

1]  Ensure that the onginal and one copy of the following quality-related records, as
appropriate, are transmitted to the ERPD Project File Center 1n accordance with
2-G18-ER-ADM-17 01 Records Capture and Transmuttal
. Cleaning Log Sheet(s)
. OU 2 Operations Log Book
. Work Orders as required
. Qualification/Training Documentation as required
. Occurrence Reports as required

Submussion of record copies to the ERPD Project File Center satisfies Administrative Record
requirements 1n accordance with 3-21000-ADM-17 02 Admunistrative Records Screening and
Processing

There are no nonquality records generated by this procedure
9 REFERENCES
Rocky Flats Plant Operable Unit 2 Field Treatability Unit Health and Safety Plan

1-C49-8WRM-04 Release, Response and Reporting
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9 REFERENCES (continued) .

1-77000-RM-001, Records Management Guidance for Records Saurces
2-G18-ER-ADM-17 01, Records Capture and Transmuttal
3-21000-ADM-17 02, Admunsstrtative Records Screening and Processing

4-159-ENV-OPS-FO 41, System Normal Operations Operable Unit 2, Field Treatabihity Unst

4-163-ENV-OPS-FO 45, Chemical Handling and Mixing Operations Operable Untt 2, Field
Treatabilsty Unat
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APPENDIX 1
Page 1 of 1

OPERABLE UNIT 2 MICROFILTRATION UNIT CLEANING LOG

CLEANING
ACID | PEROXIDE

TOTAL
GALLONS
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AFPPENDIX 2
Page 1 of 1

VALVE POSITION TABLE - NORMAL OPERATION

A A R

VALVE NO VALVE POSITION VALVE NO VALVE POSITION
V1 0 V 58 0
V2 0 V-59 - C
V3 0 v-61 c
v4 0 V64 0
Vs 0 AV-65 OAN
V6 0 V66 C
V7 0 V67 c

AV-8 c AV-80 FLOW CONTROL
AV 9 C V81 c
V10 0 V82 0
AV-11 c V83 - c
AV-12 c A2 C
AV 13 S Vs i c
AV-14 c V36 . 0
AV 15 c V87 0
AV 16 c V-88 c
AV 17 c V-89 G
AV I8 C V-90 c
AV-19 - 0 V91 I -
V20 c v-92 - G- -
v-22 c v-93 . e
V23 0 'L a o
V24 C V.96 PR = 0AN
V2§ 0 V91 C
V29 0 V.98 c
AV-30 c V99 c
Vil 0 V-100 0
V33 c V 101 c
V34 c V-l c
AV 35 OAN V-103 0
V37 0 V104 0
V38 c Vv 203 c
V39 c V204 0
V40 c Vv 205 0
| c V 206 0
Vv 53 c v 207 c
V54 0
V.55 c
V57 c
g

KEY 0=OPEN C=CLOSED OAN = OPENED AS NEEDED




CHEMICAL CLEANING OPERATIONS 4-160-ENV-OPS-FO 42
OPERABLE UNIT 2 FIELD REVISION 0
TREATABILITY UNIT PAGE 25 of 30

APPENDIX 3
Page 1 of 1

VALVE POSITION TABLE - SYSTEM SHUTDOWN

VALVE NO VALVE POSITION VALVENO VALVE POSITION
Vi 0 VvV 58 C
V2 C V59 C
V3 C V 61 C
V4 C V64 0
\A} C AV 65 C
V6 C V 66 C
V7 C V67 C

AV 8 C AV 80 C
AV 9 C V 81 C
V10 0 Vv 82 0
AV 11 C V83 C
AV 12 C Vv 84 C
AV 13 -~ C Vv 8s C
AV 14 C V 86 0
AV 15 C \A .1} 0
AV 16 C Vv 88 C
AV 17 C Vv 89 C
AV 18 C VvV 90 C
AV 19 C Vo C
V20 C Vo2 C
V22 C Va3 0
V23 0 V95 C
V24 C V9% 0
V25 0 V97 C
V29 C \A C
AV 30 C V99 C
Vil 0 V 100 0
V33 C Vv 101 C
V34 C Vv 102 C
AV 35 C v 103 V]
V37 0 Vv 203 C
V38 C Vv 204 C
Vv 39 C V 205 0
v-40 C V 206 0
V41 C Vv 207 C
V 53 C
V54 0
V 55 C
V57 C

KEY 0=OPEN C=CLOSED OAN =OPENED AS NEEDED
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OPERABLE UNIT 2 SYSTEM VALVES

LOCATION FUNCTION

Suction of PP-8-1 Feed to PP-8-1
Discharge of PP-8-1 Feed to Top Tramn
Discharge of PP-8-1 Feed to Middie Tram
Discharge of PP-8-1 | Feed to Bottom Tram
Module Train Discharge | Duscharge from Top Tram
Module Tram Dlselnrgt Discharge from Middle Train
Module Tran Discharge | Dischargs from Bottom Tram
Bottom Train Duscharge | Cleaning Inlet
Top Traun Iniet " | Cleanmg Outlet
Cleaning PumpCP-1 | Cleaning Pump Drscharge
Cleaning Puanp Drschacge | Cleaning Return t TK1 and 2
' Tcra PmngSucnon

€P-1 Pump Suction -
| TR-10 Fill Tnlet

-9C1am Retumn

) B &@Fﬂm Return

TK-10 | TK-10 Clesning Retum
TK-10 TK-10 Filtrate mm
Filtrate to Neutralization | Filiraio Opea/Close
TK-9 and TK-10 TTxs and TK-10 Dram
TK8Dram | TK-8 Dramg T
Sludge Pump | Studge Pustp Suction
TK-11 TK-11 Dram
TP-11-1 Inet TP-11-1 Suction
TP-11-1 Flow Control to GAC
Top Tram Inlet Cleamng Keturn to TK-8
: TP-11-2 Feed

i@ > > L PIRRRIRIZIZIR

B VAN

BEBHEEE
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SIZE/TYPE MANUAL | LOCATION FUNCTION
OR AUTO

V-33 21mn BALL M TK-9 Chemucal Fill
V-34 21 BALL A TK-10 Chemacal Fill
AV-35 21 BALL M Filtrate above PP-8-1 Filtrate Return to TK-8
V-37 1/21in BALL M Seal Water Filter Seal Water Filter Isolation
V-38 21 BALL M TP-11-1 Trailer No 1 Water Supply
V-39 21 BALL M TP-11-1 Trailer Hose Down
V-40 2 m BFLY* M Bottom Train No 1 Tramn No 2 Isolation
V-41 2m BFLY* M Middle Train No 2 Train No 3 Isolation
V-55 21 BALL M Effluent from TK-6 Drain
V-57 2m BALL- |M Effluent from TK-5 Drain
V-58 1m BALL M Effluent from TK-5 Influent to Acid Metering
V-59 1m BALL M Influent to TK-4 TK-4 Fill Water
V-61 1mm BALL M Top of TK-6 Lime Tank Water Fill
V-64 1/2im BALL |M Top of TK-1 Acid Delivery
V-65 11/2m BALL |M Top of TK-2 Lime Dehvery
V-66 21 BALL M Bottom Left Side, TK-1 Dran
V-67 2m BALL M Bottom Rught Side, TK-2 | Dramn
AV-80 1172m BALL | A Effluent from TK-11 Hiltrate Discharge Flow
V-81 12m BALL |M Influent to TK-2 Sulfuric Acid Injection
V-82 1m BALL M Effluent from Seal Water Distribute Seal Water

Pump
V-83 3m BALL M West End of T900A Drain for T900A

System

i v-84 im BALL |M Top of TK-5 Influent Water to TK-5

V-85 1mm BALL M Influent Water to Lime Lime Line Flush

Pump
V-86 1m BALL M Effluent from TK-6 Lime Pump Suctton Isolation
V-87 1m BALL M Effluent from Lime Pump | Lime Pump Discharge

Isolation
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SIZE/TYPE

Page 3 of §

LOCATION

FUNCTION

11/2mm BALL

Studge Press

Effluent Sludge Filtrate

11/21mm BALL

Sludge Press

Effluent Sludge Filtrate

2m BALL

Effluent from Shudge
Wilden Pump

Dram

2m BALL

Sludge Pump Suction

Studge Pump Suction Isolation |

3mn BALL

West End of T900B
System

Drain for T900B

2m. BALL

Influent to TK-1

2m GATE

Influent to TK-1

Flow Adjust to TK-1

12m BALL

| Influent Arr to Filter Pross

Blow Down Filter Press

2m BALL

TK-11 Filtrate
Recirculation to TK-8

TK-8

Recirculation from TK-11 to

2m BALL

Effiuent from TK-11

Recsroulain TK-11

3m GATE

Membrane Discharge

Control Flow to TK-11

2m BALL

Above TK-2

Cleaning Pump Discharge to
TK-2 -

2in BALL

Above TK-2

Cleanung Pump Discharge to
TK-2

34 m BALL

Influent to TK-12

TK-12 Flugh Lme

2m BALL

Influent Line to GAC
Adsorbers

Processed Water mto GAC

2m BALL

Effluent from EQ** Tank

Infiucat to TK-1

3 BALL

Effluent Line to EQ**
Tank (not mn use)

Influent to Pump or Sock
Filters '

2 BALL

Influent Line to GAC
Adsorbers

Recirculation to EQ** Tank

2m BALL

Influent Line toéé&C
Adsorbers

Recirculation to EQ** Tank

PRESSURE
RELIEF

Influent Line to GAC
- Adsorbers

GAC Preasure Adjustment

Treated Effluent Line
before GAC A

Treated Effiuent Discharge
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SIZE/TYPE LOCATION FUNCTION
V-207 3 BALL M Return Line to EQ** Tank | Effluent Return to EQ** Tank
before GAC A
V-208 31n BALL M Treated Effluent Line Influent to GAC A
before GAC A
V-209 3 BALL M Return Line to EQ** Tank | Backwash Return to EQ**
before GAC A Tank
V-210 31in BALL M Middle Line GAC Piping Isolation Valve
V-211 3 BALL M Treated Effluent Line Effluent from GAC A
between GAC A and B
V-212 31mn BALL M Return to EQ** TK Backwash or Rupture Disk
between GAC A and B Retumn to EQ**
V-213 3 BALL M Treated Effluent Line Influent to GAC B
= between GAC A and B
V-214 3 BALL M Return to EQ** TK Backwash Return to EQ**
between GAC A and B Tank
V-215 3m BALL M Treated Effluent Line in Treated Effluent Discharge
front of GAC B
V-216 3m BALL M Return to EQ** TK 1n front | Backwash or Rupture Disk
L of GACB Return to EQ**
Vv-217 3m BALL M Treated Effluent Line Effluent from GAC B
between GAC B and C
V-218 3m BALL M Return to EQ** TK Backwash or Rupture Disk
: between GAC B and C Return to EQ**
V-219 3m BALL |M | Treated Effluent Line Influent to GAC C
i between GAC B and C
V-220 3 BALL M Return to EQ** TK Backwash or Rupture Disk
between GAC B and C Return to EQ**
V-221 3m BALL M Treated Effluent Line in Treated Effluent Discharge
from of GAC C
V-222 31 BALL M Return to EQ** TK 1n front | Backwash or Rupture Disk
of GACC Return to EQ**
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Treated Effluent Lme ‘Effluent from GAC C
between GAC C and D

Return to EQ** TK Baclewash or Rupture Disk
between GACCand D - | Return to BQ**

Treated Efflucat Line | Influent to GAC D
 between GAC Cand D
Ketum to EQ** TK 1 Backwash Return to EQ**
between GACCandD  j Tank

Treated Effluent Linemn | Treated Effluent Discharge
front of GAC D
Return to EQ** TK 1n front | Backwash or Rupture Disk
of GACD ~ {Reum taBO**
“Treated Effluent Line after | Bffiuent from GAC D
GACD ’
Retumn Line to EQ** Tank | Effiuent Rétum to EQ** Tank
after GACD

Treated Effluent Line after | Final Effluent Discharge
GACD

Return Lime to EQ** Tank { Final Effluent Return to EQ** |
after GACD Tank |




